Abstract Mindfulness is a form of meditation based on the Buddhist tradition, which has been used over the last two decades to successfully treat a multitude of mental health problems. Bringing mindfulness into parenting ("mindful parenting") is one of the applications of mindfulness. Mindful parenting interventions are increasingly being used to help prevent and treat mental disorders in children, parenting problems, and prevent intergenerational transmission of mental disorders from parents to children. However, to date, few studies have examined the hypothesized mechanisms of change brought about by mindful parenting. We discuss six possible mechanisms through which mindful parenting may bring about change in parent-child interactions in the context of child and parent mental health problems. These mechanisms are hypothesized to be mediated by the effects of mindfulness on parental attention by: (1) reducing parental stress and resulting parental reactivity; (2) reducing parental preoccupation resulting from parental and/or child psychopathology; (3) improving parental executive functioning in impulsive parents; (4) breaking the cycle of intergenerational transmission of dysfunctional parenting schemas and habits; (5) increasing self-nourishing attention; and (6) improving marital functioning and co-parenting. We review research that has applied mindful parenting in mental health settings, with a focus on evidence for these six mechanisms. Finally, we discuss directions for future research into mindful parenting and the crucial questions that this research should strive to answer.
Introduction
Mindfulness is a form of meditation based on the Buddhist tradition. Over the last two decades, mindfulness-based interventions have been used to successfully treat a multitude of mental health problems. Bringing mindfulness into parenting ("mindful parenting") is one of the newer applications of mindfulness in mental health contexts. Mindful parenting has been defined by Kabat-Zinn and Kabat-Zinn (1997) as: "paying attention to your child and your parenting in a particular way: intentionally, here and now, and non-judgementally". Several papers have addressed the role of mindful parenting in mental health problem prevention and treatment contexts on a theoretical, descriptive practical, and/or empirical outcome level (e.g., Altmaier and Maloney 2007; Bögels et al. 2008; Dumas 2005; Duncan et al. 2009; Sawyer 2007; Singh et al. 2007; Wahler et al. 2008) . However, less attention has been paid to the underlying mechanisms of change, particularly in the context of mental health problems in parents and/or children. Our goal is to review the mindful parenting literature from the perspective of issues involved in why mindful parenting may work in the context of child and parent mental health problems. Before discussing these issues, we first review research into the effects of mindfulness on attention, in general. And before that, we will first shortly address the effects of mindfulness-based treatment approaches to adult mental health problems. We conclude the paper with directions of research into the effectiveness of mindful parenting in general and into the issues involved in change through mindful parenting in particular.
How Has Mindfulness Been Applied in Therapies?
Kabat-Zinn (1990) developed the mindfulness-based stress reduction (MBSR) program for trying to help chronically ill people to cope with their illness. MBSR has been helpful for a variety of physical and psychological conditions. Grossman et al. (2004) did a meta-analysis on the (mental) health benefits of MBSR programs and consistently found respectable effect sizes for MBSR interventions. This was also the case for studies that included control treatments, which would suggest a benefit specific for mindfulness training. Similar findings were reported by Baer (2003) .
Mindfulness meditation is the basis of mindfulnessbased cognitive therapy (MBCT), a treatment approach developed specifically for depressed patients (Segal et al. 2002) . MBCT targets the patterns of thinking activated by dysphoria: the association between low mood and negative, repetitive thinking that is characteristic of major depression. This kind of thinking is still assumed to be typical for patients recovered from depression, who can be vulnerable to subsequent periods of low mood, as this may re-activate the negative cognitions. The aim of the intervention is to enable participants to decenter or take distance from their negative thinking and therefore interrupt the cycle of negative, repetitive thoughts before they escalate into fullblown depressive episode again.
Several studies have demonstrated the effectiveness of the MBCT program in decreasing the likelihood of another depressive episode among patients with more than three episodes of depression (e.g., Ma and Teasdale 2004; Teasdale et al. 2001) . Note that ruminative thinking has also been found characteristic for many other mental disorders, such as anxiety and eating disorders, and thus, mindfulness training could be beneficial for those disorders as well. In line, mindfulness-based approaches have been found effective in mental disorders in which rumination is a central feature, such as generalized anxiety disorder (Roemer et al. 2008) , social anxiety disorder , and eating disorders (Kristeller et al. 2006) . In addition to the MBSR and the MBCT, other empirically supported intervention programs have included mindfulness training as one of the components involved [dialectical behavior therapy, Linehan (1993) and acceptance and commitment therapy, Hayes et al. (1999) ].
Attention and Mindfulness
Before understanding possible working mechanisms of mindfulness for improving parenting in mental health contexts, we focus on understanding change through mindfulness in general. Attentional processes may be one of the key mechanisms underlying change in mindfulness. Bishop (2002) pointed out that the concepts involved in mindfulness-being present in the moment, focussing on the reality and accepting it for what it is-all involve different aspects of attention. This is consistent with the argument that, in general, meditation modifies attention, as highlighted by for example Valentine and Sweet (1999) , Brown and Ryan (2003) and Sethi (1989) , and by Cahn and Polich (2006) in the context of different brain imaging studies. However, despite the general connection that has been drawn between attention and meditation, there has not been much research investigating the specific ways in which mindfulness meditation affects attention. It is not possible to provide a comprehensive overview of all the available studies in this paper, but we will mention a few studies that demonstrate the role of attention in mindfulness.
Mindfulness has been shown to improve executive attention in general. Using the Attention Network Test, which requires participants to respond to an arrow target, flanked by distractors that point either to the same or different direction as the arrow, Jha et al. (2007) found improvements in participants' performance depending on their meditation experience. The results suggested that, to begin with at baseline, participants with prior experience in meditation had better conflict monitoring skills (ability to prioritize between conflicting responses and tasks) than participants with no experience and that taking part in the MBSR course improved orienting skills. Jha et al. (2007) argued that previous or newly gained meditation experience improves voluntary top-down attention control. Tang et al. (2007) had an experimental group do 5 days of integrative body-mind training (including mindfulness meditation as one component) while a control group was assigned to relaxation training. Again, the Attention Network Test was used to measure attention abilities before and after training. Like Jha et al. (2007) , Tang et al. found that the group trained in meditation did better in conflict monitoring after training, while there was no effect on the control group who received relaxation training. However, the training had no effect on orienting or alerting skills, and Tang et al. (2007) suggested that short-term meditation practice improves executive attention in particular.
The effect of mindfulness training on participants' performance in attention interference tasks has also been examined. Ortner et al. (2007) tested participants who differed in the length of their meditation experience and found that the longer a participant had been meditating, the less emotional interference they showed. The task required participants to categorize tones while being presented with neutral, pleasant, or unpleasant pictures. The effects of meditation experience emerged both for pleasant and unpleasant pictures. Ortner et al. (2007) further showed that when meditation-naïve participants were assigned to mindfulness meditation, relaxation meditation training, or waitlist control, after 7-week training, only the mindfulness meditation group showed a reduction in emotional interference, that is, they were quicker to disengage their attention from emotional stimuli. Furthermore, the mindfulness group was the only one to report decreased intensity of feelings after seeing the unpleasant pictures. Wenk-Sormaz (2005) used the Stroop paradigm and showed that participants in mindfulness sitting meditation group showed less interference in the Stroop task than participants in the control group. Finally, Valentine and Sweet (1999) found that both mindfulness and concentrative meditators did better on a sustained attention task than controls, and mindfulness meditators were better than the other groups when the stimuli were unexpected, suggesting that they were less susceptible to the finding that focussed attention is impaired with unexpected stimuli.
The studies discussed above suggest that attention is one of the cognitive processes influenced by mindfulness. In particular, the ability to disengage from unexpected and emotional stimuli and attention conflict monitoring improve as a result of meditation practice. It is important to note that this research is still very much at the beginning stage. The results are often inconclusive because the tasks used to measure attention, the interventions introduced as mindfulness practices, and the groups tested vary from one study to another. The studies have also thus far largely failed to do longer-term follow-up, so it is impossible to know whether the effects on attention are long-lasting or not. Consequently, it is not possible to determine at this point in time how exactly mindfulness affects attention.
Why Try Mindfulness for Improving Parenting?
When considering mindfulness and how it might suit addressing issues central in parenting, in the context of parent and child mental health problems, there are several issues that need to be taken into account. They all involve the role of attention. We hypothesize that mindfulnessbased parenting interventions may exert their effects by targeting six domains: (1) parental stress; (2) parental preoccupation resulting from parental and/or child psychopathology; (3) parental executive functioning; (4) repeating dysfunctional own upbringing schemes and habits; (5) self-nourishing attention; and (6) marital functioning and co-parenting. Improvements in these six domains may positively affect the parent-child relationship and parenting skills.
Parenting Stress
The first hypothesis to be explored is that mindfulness training reduces parental stress, and thereby improves parenting. Parenting stress has been found to strongly affect parenting skills: under stress, parents become more rejecting, controlling, and reactive, and less warm towards their children (e.g., Belsky 1984; Webster-Stratton 1990) . To illustrate, Crnic et al. (2005) found that, in a longitudinal study of 125 typically developing children, cumulative major life event stress and cumulative parenting daily hassles independently predicted less maternal positivity in interaction with their 5-year-old child. Cumulative stress resulting from parenting daily hassles (but not major life event stress) also predicted less dyadic parent-child pleasure. One explanation for the effect of parental stress on parenting was suggested by Siegel and Hartzell (2004) . In stressful parenting situations (e.g., a child refusing to go to school and throwing him/herself on the ground), parents may fall back into a fight, flight, or freeze response which is activated under threat-the basic survival response. This fast response is a short route in the brain, located in the brainstem. The brainstem helps regulate aspects of alertness and the bodily functions such as breathing and heart rate. The brainstem is also responsible for our fight-flight-freeze response, combined with the limbic area (Siegel 2009 ). This short route in the brain does not involve the prefrontal cortex, which is important for paying attention. A survival response such as fighting is functional in situation of real danger, as it is fast (e.g., parent grasping the child's arm with force when the child is crossing a road full of traffic) but is ineffectual and potentially destructive for the parentchild relationship in cases where there is no real or immediate danger. A flight or freeze response may be seen in depressed or anxious parents, who withdraw from the child under stress. Parents who suffer from mental disorders, or who have children with mental disorders, are likely to be exposed to more stress (e.g., Baker-Ericzen et al. 2005) .
It is interesting to note that parenting stress not only negatively affects parenting, but also negatively affects the perceived marital quality (Lavee et al. 1996) . As marital quality, in turn, negatively affects parenting (discussed below in the section Marital Functioning and Co-parenting), there appears to be a direct and indirect way in which parental stress negatively affects parenting. Mindfulness training directly intervenes in parental stress and, as such, may be an alternative way of intervening in parenting skills, in addition to or as an alternative for parent training programs.
Parental Preoccupation
The second hypothesis to be explored is that mindfulness improves parenting by reducing parental preoccupation and/or negative bias. These have been widely documented in the context of postnatal depression, and an important factor involved in this process seems to be the way in which depression affects the parent's (in most existing studies, the mother's) sensitivity and, consequently, parentchild interaction (Goodman and Gotlib 2002; Murray et al. 1993 Murray et al. , 1996 Restifo and Bögels 2009; Stein et al. 1991) . Stein et al. (2009) suggested that attention plays an important part in this. They argued that because mothers' attention is taken up by their repetitive, negative, preoccupied thinking, which is characteristic to depression (Nolen-Hoeksema 1991 , 2000 , they have less attention to allocate to their child during interaction. Consequently, the mother is more likely to miss the child's cues, and the interaction is thus less sensitive and synchronized than interaction between well mothers and their children. Furthermore, Sawyer (2007) described mindfulness as a necessary prerequisite for the affective attunement that occurs within the intersubjective relatedness of mother and infant that occurs around the infant's seventh and ninth month. The "state-sharing" mother who is attuned to her child promotes the child's developing theory of mind (or understanding of others' mind states), by creating connectedness, and by the child feeling understood. Sawyer (2007) pointed to the potential role of mindfulness for depressed mothers in order to promote mental presence, both with the child's as well as her own needs. Also, in other mental disorders in which repetitive, preoccupied thinking plays a central role, such as anxiety disorders and eating disorders, Mindfulness training may improve parental emotional presence.
Parental preoccupation with ruminative negative thinking may not only reduce attention for the child and affect synchrony in interaction, it may also affect the focus of the attention for the child. To illustrate, a mother who is preoccupied by her own eating disorder or her own obsessive-compulsive focus on neatness may, while observing her child eating a first spoon of food, be preoccupied by the child spilling the food or eating in an uncontrolled way rather than noticing the child's experimenting with all the aspects of eating (e.g., motor, smell, taste, texture and digestive).
Mindfulness is hypothesized to break the cycle of repetitive, negative thoughts, and to allow parents, in interaction with their child, to attend to their child, rather than to their inner ruminations. Furthermore, mindfulness techniques may help parents to pay attention to their child in a more open, non-judgmental way, instead of having a biased attention for negative cues in the child or a biased (negative) interpretation of the child's behavior. Therefore, mindfulness applied to parents with mental disorders is hypothesized to improve parenting and the parent-child interaction and to prevent intergenerational transmission of negative attentional biases. Consistent with this hypothesis, a recent study showed that, in a sample of 121 depressed parents with 9-15 year-old children, the parent's level of mindfulness mediated the relationship between parents' current depressive symptoms and poor parenting (Roland 2009) .
Parental preoccupation or negative attentional bias may result not only from the parental mental disorder, but also from the child's mental disorder. That is, if a child has a history of "bad" or "difficult" behavior, such as having tantrums, lying, uncontrollable negative emotions, resulting from a child's mental disorder or other child disability, the parent's attention may become preoccupied by the expected bad or difficult child behavior. Such attentional bias for negative child behavior interferes with parental attention for neutral or positive child behavior. Thus, it is likely that parents pay increasing attention to their children's problem behavior, become more impulsive and irritable as well as less attentive to the child in general and less patient. These behaviors come under the category of "parental reactivity", which Miller-Lewis et al. (2006) found to be the single significant predictor of chronic externalizing problems in 6-year-old children. Dumas (2005) , in the context of families of disruptive children, called such vicious circles of rigid patterns of disagreements and conflicts, which are overlearned with repeated practice, "automatized transactional procedures". In addition to parental reactivity, parental preoccupation or lack of parental mindfulness may have a negative effect on other parenting tasks and behaviors in parents of children with difficulties. To illustrate, fathers of children with intellectual disabilities who reported being more present-focused on a mindful parenting scale also reported more involvement in child-related parenting and roles related to child socialization (MacDonald et al. 2009 ).
Diagnostic labels may also hinder non-judgmental parental attention: for example, a diagnosis of an autismspectrum disorder, oppositional-defiant or conduct disorder, or ADHD may shape the way parents view their child. The diagnostic label may increase the parents' attentional bias to symptom behaviors which may set off a chain of negative cognitions. For example, when a child diagnosed with autism-spectrum disorder has a difficult play date, the mother focuses on what the child does wrong (attentional bias), labels it ("that's his autism causing it"), and then begins to ruminate ("he's abnormal," "he'll never be mainstreamed," "He'll never become independent," "I'll never have time for myself again," "I am a bad mother because I have not managed to change his behavior," "I should never have had children," "I cannot cope with this any longer"). The sadness and despair caused by such a negative chain of cognition may lead to dysfunctional parenting behaviors such as anger outbursts, withdrawal, or overcontrol in order not to feel the sadness and despair. Coyne and Wilson (2004) denoted such a chain of negative cognition as cognitive fusion and mindfulness as cognitive defusion. A parental bias for child negativity coming from a child mental disorder, such as conduct disorder ("He is bad") may, in turn, instill a negative attentional bias in the child ("I am bad"), thereby causing intergenerational transmission of negative attentional biases.
The importance of parental perception of a child's behavior, and subsequent parental preoccupations, is supported by two lines of research. First, many studies have shown that parents display dysfunctional parenting with their own child diagnosed with behavior problems, but display functional parenting when coupled with a child from another parent similarly diagnosed with behavior problems (e.g., Dumas 2005) . Second, the way parents perceive the temperament of the child, more than the child's actual temperament as assessed during objective observations, is found to shape the way parents parent the child (see Bögels and Brechman-Toussaint 2006) .
To conclude, parents' preoccupied attention, resulting from parents' own mental disorder or child's mental disorder, may negatively affect parenting. Mindful parenting involves open and unbiased attention directed towards the child and the parent-child interaction and thereby may improve parenting and child development.
Parental Executive Functioning (Parental Reactivity)
The third hypothesis to consider is that mindfulness improves parental executive functioning (or reduces parental reactivity) and thereby improves parenting. Parental mental disorders that are known to be associated with executive dysfunction are adult ADHD, substance abuse, autism-spectrum disorder or conduct problems, and personality disorders such as borderline personality disorder. Such disorders are likely to be associated with more reactive parenting. Also, parents of children with disorders that are related to impaired executive functioning are likely to have impaired executive functioning themselves because of the strong genetic component in externalizing disorders (e.g., Thapar et al. 1999 ). To illustrate, Hughes et al. (1997) found that parents of autistic spectrum children, especially fathers, had relatively poor planning skills and attention flexibility. Similarly, adults with ADHD report lower mindful awareness levels than adults without ADHD, particularly lower "acting with awareness" scores (Smalley et al. 2009 ). Not only do parents of children with executive functioning-related mental disorders display poorer executive function and mindful awareness themselves, there are also indications that attention and impulsivity problems in parents negatively affect the effects of parent training. That is, Sonuga-Barke et al. (2002) found maternal ADHD to be associated with lack of improvement of their preschool children diagnosed with ADHD after a parent training program. Furthermore, Harvey et al. (2003) found that mothers with the most inattention self-reports engaged in the most negative parent-child interactions after parent training for parents of ADHD children. Fathers' self-reported inattention and impulsivity were strongly associated with lax and overreactive parenting before and after the parent training, and fathers' impulsivity was related to more arguing during parent-child interactions measured before the parent training. Finally, children with impulsive or emotional symptoms may elicit more impulsive reactions from their parents to begin with, but parents with poorer executive function may have more difficulty to inhibit such reactions.
In sum, given the genetic loadings of mental disorders that are associated with executive dysfunction, the offspring of parents with poorer executive functioning have a higher chance to be predisposed to inattention, impulsivity, and reactivity. Chances are high that impulsive, reactive behavior of one member of the parent-child dyad is responded to by impulsive behavior of the other, leading to a vicious circle of negative reactivity. If impulsive parents can be taught to bring mindful awareness into the interaction with their similarly impulsive child, a circle of negative reactivity of both partners in the interaction can be prevented. Mindfulness techniques teach individuals to slow down their reactions and to be aware of their intention to act prior to taking action. In mindful parenting programs, parents are taught to take a "breathing space" (i.e., to attend to their own breathing) before responding to difficult child behaviors that may trigger impulsive reactions, thus reducing parental reactivity. Consistent with this hypothesis, mindfulness, as shown above, has been found to improve executive attention. Finally, meditation helps to bring more calm in the busy or chaotic lives of parents, which may facilitate planning and organization.
Intergenerational Transmission of Parenting
The fourth hypothesis to be explored is that mindfulness training may help to break the cycle of intergenerational continuity of parenting. Parents are assumed to, in an automatic or subconscious way, repeat dysfunctional parenting patterns they have been exposed to as a child. While this has long been theorized by psychodynamic clinicians and theorists (Fonagy and Target 2002) , there is also compelling empirical evidence supporting the connec-tion between how parents experienced their own upbringing as children and how they parent their own children (see reviews by Puttallaz et al. 1998; van Ijzendoorn 1992 , and the special section introduced by Belsky et al. 2009 ). In particular, a lasting role for early parenting experiences has been demonstrated (Kovan et al. 2009 ). Intergenerational transmission of abusive parenting (e.g., Egeland et al. 1988) even among parents who consciously attempt to be good parents, further suggests a strong link between a parent's own experienced upbringing and his/her parenting of his/ her own children.
One of the ways in which parenting may be transmitted through generations is through cognitive schemas. Parents possess "parenting schemas" that consist of information and experiences that they have learned as children, when they were parented by their own parents (Young 1994) . Dysfunctional parenting schemas are activated by the emotions arising during parenting, and particularly in situations that bear emotional resemblances with past experiences in parents' childhood (e.g., a child having a tantrum activates a schema related to aggression in the family of origin). These schemas may guide parenting behavior, without parents being fully aware of it. In addition, the strong correlation between mother's own attachment schema's and their infants' attachment classification suggests a transmission of attachment style from mother to infant (van Ijzendoorn and BakermansKranenburg 1996) . Particularly when under stress, parents may repeat dysfunctional and even abusive parenting patterns (Siegel and Hartzell 2004) . Under stress, automatic, subconscious schemas and behaviors are activated via the amygdale without modification from higher cortical levels (LeDoux 1998).
One way of preventing intergenerational transmission of dysfunctional parenting is through applying mindfulness to parents' categorical memory. Wahler et al. (2008) have developed a method to help parents of clinically referred children enhance the objective study of their past experiences with their own parents that are activated in current parent-child stressful interactions. Parents' stories about how they themselves were parented and about how they experience parenting their own child are recorded in a structured way by having them answer four questions: (1) "Why did you bring your child to our clinic?"; (2) "What's it like to live with your child?"; (3) "When your child was younger, what do you remember about being a parent?"; and (4) "Tell me about what you can remember about life with your parents?" (Wahler et al. 2008, p. 226) . Mindfulness techniques are used to help parents restructure these present and past parenting.
To conclude, mindfulness and particularly being mindful during and about emotionally intense, stressful, or painful parent-child interactions may prevent and stop intergenerational transmission of dysfunctional upbringing patterns.
Self-Nourishing Attention
The fifth hypothesis is that mindfulness, through promoting self-nourishing attention or self-compassion, improves parenting. Becoming a parent involves a shift of attention and resources from the self towards one's child, thereby reducing self-nourishing attention. Taking care of oneself while taking care of one's child may be a prerequisite for good parenting. Kabat-Zinn and Kabat-Zinn (1997) note that when parents' inner resources become depleted, they have to find effective ways to replenish them, without doing so at the expense of their children.
Self-nourishing attention may be particularly important for parents suffering from mental disorders, as they may have grown up in environments lacking in positive attention from parents. As a consequence, they may lack the ability to provide positive attention to themselves. Parents of children with mental disorders may also have greater difficulty providing themselves with self-nourishing attention, due to the increased demands and stresses of raising a child with a mental disorder (e.g., Baker-Ericzen et al. 2005) . In line, Brems et al. (1993) highlighted the importance of attending to the parents' own emotional needs during behavioral parent training.
Neff (2003) defined self-compassion as being composed of three main components: being kind and understanding toward oneself in instances of hardship or perceived inadequacy rather than being harshly self-critical; perceiving one's experiences as part of the larger human experience rather than seeing them as isolating; and holding painful thoughts and feelings in mindful awareness rather than over-identifying with them. Mindfulness interventions teach participants to adopt a more accepting, nonjudgemental, and compassionate stance toward themselves (Segal et al. 2002) . Siegel (2009, p. 145) suggested that "Maybe mindfulness is actually a relational process where you become your own best friend," as the social circuitry of the brain gets activated in mindfulness practice. By devoting time to the meditation practices, parents learn to devote positive attention to the self, and to begin to experience self-compassion. This may bring about a restored balance between attention for the child and selfattention and may be one of the mechanisms through which mindfulness training works for parents. Moreover, becoming more compassionate towards themselves may in turn help parents to be more accepting and compassionate towards their children, especially when their children express negative emotions.
Loving kindness meditation is a form of mindfulness practice which specifically aims to increase positive attention to the self. Within the Buddhist tradition, the goal of this meditation is to increase awareness of, and compassion for, the suffering of others; however, the assumption is that self-compassion is the necessary first step. The participant directs statements of compassion and well-wishes toward the self, towards a loved one, towards an emotionally neutral person, towards a difficult person, and finally towards all living beings (Salzberg 1995) . Loving kindness meditation is hypothesized to increase self-nourishing attention in several ways. First, it may counteract negative biases by having participants deliberately attend to compassionate feelings towards themselves. Second, the assumption behind loving kindness meditation is that all individuals are worthy of compassion and unconditional love. Parents are taught to cultivate the intention to be compassionate and unconditionally loving towards themselves and others, regardless of how they feel about themselves or others in that moment. In this way, the practice reinforces the idea that compassion and caring for self are a given and do not have to be earned. A further assumption is that all individuals have the capacity to love and can choose to direct that love towards themselves and others. Many individuals with mental disorders experience themselves as lacking the ability to love or be loved. Practicing this meditation may help individuals be more aware of their capacity for compassion for themselves and others.
Loving kindness meditation may be particularly useful for parenting because it deliberately plays on the dynamic connection between self and other schemas. The research cited above on transmission of parenting suggest that parents' own schemas about attachment and being parented may affect the way they parent their own children, as well as how they view themselves as parents. Parents with mental disorders or with children with mental disorders may experience feelings of guilt and inadequacy about their parenting. Due to their negative bias discussed above, they may focus on negative interactions with their children, in which they feel angry or frustrated with their children, and guilty or incompetent as parents. Deliberately bringing attention to loving feelings towards their children can have a powerful emotional effect, helping parents to re-connect with their positive feelings towards their child and view themselves more positively as parents. However, these hypotheses have yet to be tested in research.
Marital Functioning and Co-parenting
Mindfulness training may affect parenting by improving marital functioning. There is strong evidence linking marital functioning with parenting and child outcomes. For example, marital quality is associated with the quality of parenting and the parent-child relationship (Erel and Burman 1995) and is negatively associated with child behavior problems (Reid and Crisafulli 1990) . Furthermore, interparental conflict has been associated with a wide variety of negative physiological, behavioral, and emotional effects on children (Cummings 1994) . Mindfulness training may act on three dimensions of marital functioning: marital conflict, marital satisfaction, and co-parenting, which will be discussed below.
Marital Conflict
Mindful parenting interventions are hypothesized to help reduce interparental conflict by lowering partners' emotional reactivity to each other, thereby preventing couples from a negative spiral of anger and blame during discussions of conflict. Several of the basic mindfulness techniques are hypothesized to reduce emotional reactivity: mindful listening (i.e., listening attentively in a nonreactive and non-judgemental way); acknowledging and labeling emotional states in a non-personal way, in order to avoid being swept up in a negative emotional cycle ("there is anger"); noting feelings as passing mental events; viewing partner's angry statements as "just words" rather than facts; and having the intention to act compassionately towards one's partner, even while angry. All of these techniques aim to reduce automatic, reactive responding to emotional stressful interactions, without withdrawing from the partner emotionally or physically. For example, Thich Nhat Hanh (2001) described several mindfulness-based techniques to help partners deal with anger towards each other. Partners are taught first to recognize, acknowledge, and accept their own feelings of anger, and they are taught to communicate anger to their partner in a planned, calm, non-reactive, and compassionate way, for example by scheduling an appointment to discuss conflictual issues or by writing a letter. While these communication strategies which prevent impulsive reactive responding are not specific to mindfulness, the mindfulness techniques may enable partners to remember to slow down and respond less reactively, even when emotionally triggered. Since conflict discussions often involve emotional reactions, the mindfulness practice may help couples apply what they have learned in therapy to actual conflict situations when they are emotionally aroused.
There is some preliminary support for these hypothesized mechanisms. Wachs and Cordova (2007) found that the association between mindfulness and perceived marital quality was fully mediated by skilled emotion repertoires, specifically those associated with identifying and communicating emotions, as well as the regulation of anger expression. Similarly, trait mindfulness was associated with greater capacity to respond constructively to relationship stress, lower emotional stress responses to relationship difficulties, and reduced marital conflict from pre-to posttherapy. In addition, state mindfulness was related to better communication quality during discussions (Barnes et al. 2007) . One practical question is whether it is more effective if both partners are trained in mindfulness techniques compared with just one; but, thus far, this has not been addressed in any studies.
Marital Satisfaction
Mindfulness techniques may help foster more positive and satisfying marital relationships by increasing couples' openmindedness and flexibility and reducing criticism and rigidity. In support of this idea, people who rated themselves as high on mindfulness were also high on marital satisfaction (Burpee and Lange 2005) . Furthermore, Carson et al. (2004) found that the relationship of relatively happy nondistressed couples improved after following a mindfulness-based relationship enhancement intervention. In addition, greater mindfulness practice on a given day was correlated with improved couple relationship functioning in consecutive days. Further studies are needed to elucidate the exact mechanisms underlying the improved marital relationship, and it is not yet clear whether these results would generalize to families in which one spouse or a child is suffering from a mental disorder.
Finally, mindful attention to pleasurable activities, a technique used in MBCT, can also be used to increase marital satisfaction. Deliberately pay attention to pleasurable events in the couples' relationship may help couples become more aware of pleasant feelings for each other, as well as reduce the bias towards remembering negative interactions.
Co-parenting
Co-parenting refers to the ability of parents to support and not disqualify the partner in the presence of the child, whether the partner is present or not (McHale 1994) . In families who are referred to mental health care, marital dysfunction and unresolved divorce and postdivorce coparenting issues are likely to be over-represented. Disqualification of the ex-partner is particularly relevant for divorced couples, who may not often directly interact in the presence of the child but who can send disqualifying or supporting messages about the other parent to the child. Post-separation parents have been found to interact with their children with less affection and involvement and with greater punitiveness and irritability (Hetherington et al. 1982; Wallerstein and Kelly 1980) . Furthermore, single mothers perceived themselves as more stressed and were observed to display more critical and controlling parenting behaviors than either maritally distressed or supported mothers (Webster-Stratton 1990) . These findings suggest that postdivorce parents and single mothers may be at highest risk of experiencing parenting stress and dysfunctional parenting. Supportive co-parenting may be lowest in these groups, because of postdivorce disqualifying coparenting or lack of co-parenting due to uninvolvement of the other parent. Teaching mindfulness to postdivorce and single parents may improve supportive co-parenting even in the absence of the other parent. Conflicts with the expartner may be better resolved, and postdivorce parents may be better able to acknowledge their need to be supported as a parent and to share the sometimes difficult parenting task with their ex, and with others. One of the interesting process questions for maritally distressed parents who are still together is whether co-parenting will improve simply as a result of improvements in marital satisfaction and conflict resolution skills, or if this area needs to be specifically targeted.
Mindfulness Targeting Parents
Several mindfulness programs have targeted parents specifically, with the assumption that, if the parent becomes more mindful in general, this will improve parenting skills and the parent-child relationship. The specific goals of mindful parenting programs are to facilitate parents to bring non-judgemental, here-and-now attention, and intentionality in parenting. We will review the programs that have been developed in the context of mental health problems, and their results, with a particular focus on the six pathways of change discussed above.
Altmaier and Maloney (2007) developed a mindful parenting program to sustain emotional and physical connectedness between parents and children at a time of the parents' divorce. Although parents were from a community sample and the study was not conducted in a mental health care setting, divorce is a period in which parenting stress is high, more dysfunctional parenting is likely to be displayed by both parents, and the parent-child relationship may suffer, as was outlined earlier. Therefore, we included the study in this review. The participants were 12 parent-child dyads, where the children were 33-72 months old at the time of the intervention. The program consisted of six sessions of 2.5 h of mindful parenting in 12 weeks, delivered in two small groups The program assists parents with identifying interactions that lead to disconnectedness with their children (e.g., criticizing, projecting anger, humiliating, and emotionally withdrawing) and replacing those interactions with intentional connectedness-focused interactions (e.g., listening, displaying affection, responding calmly, and modeling selfsoothing behaviors). Parents are made familiar with mindfulness practices, including breathing, body awareness, centering, and meditation. The idea was that, as parents become more mindful, they become more aware of how their responses influence their interactions with their child and learn to be more intentional in their parenting to choose ways that enhance and sustain a positive emotional connection. The parents' level of self-reported mindfulness (as measured through the Toronto Mindfulness Scale) increased significantly as a result of the intervention. However, parent-child connectedness, as measured by behavioral home observations, did not increase from preto post-assessment. Also, in contrast to expectations, parental stress, as measured by the Parental Stress Index, was not reduced by the intervention.
Taken together, this study does not support the efficacy of mindful parenting in recently divorced parents on parental stress and the parent-child relationship. Parents' evaluations, however, showed that they considered the program overall helpful and thought that it positively affected their relationship with their child. A possible explanation for the lack of effectiveness is that the program was relatively short and participants reported difficulties applying and integrating homework practice. As the divorced parents can be assumed to be under high levels of stress, they may have needed more intense in-session and homework practice to be able to reduce their parenting stress. A second, related, explanation concerns the timing of the intervention: perhaps mindfulness is more effective when given before a divorce, or longer after the divorce has taken place, so that parents have more space to work with the mindfulness practice offered. A third explanation concerns the form of the training that focused on mindfulness skills in general, rather than on the application to parenting.
Another study that applied mindfulness targeted to parents was conducted by Singh et al. (2007) . They introduced a mindfulness parenting program to four mothers of children with developmental disabilities. The training was done individually and involved meditation methods and exercises through which the mothers could practice mindfulness. An important modification was that with the introduction of each practice, its application to mother-child interactions was also discussed. This makes the mindfulness in the Singh et al. (2007) study more childand parenting-oriented than that applied by Altmaier and Maloney (2007) . After the 12-week-long program, the mothers were asked to practice the skills they had obtained for 52 weeks. The results showed that the children's aggressive behavior decreased during the course and especially over the following year-long practice phase, as did the number of negative mother-child interactions observed. Observed positive interactions, on the other hand, significantly increased. Furthermore, mothers' selfratings of parental satisfaction increased over time. Similar results, using similar individual single-subject designs, were obtained in three mothers of autistic children (Singh et al. 2006 ) and in two mothers of children with ADHD (Singh et al. 2010) . These three studies offer support for a mindful parenting program in a clinical context in which mindfulness is thought together with its application to parenting a child with a developmental disability or mental disorder that is a particular challenge to parenting and the parent-child relationship and that is likely to enhance parenting stress. Note, however, that numbers are very small. The studies do not provide further information as to whether the mindful parenting program affected one of the six mechanisms described, aside from the finding that mindful parenting changed (difficult) child behaviors that are associated with the developmental disability or mental disorder of the child, such as non-compliance.
A mindful parenting course that parents follow alongside with their children has been described and evaluated by Bögels et al. (2008) . Parents of clinically referred adolescents (n = 14, aged 11-18 years) who suffered from externalizing disorders (ADHD, oppositional-defiant or conduct disorder, and/or autism-spectrum disorder) followed an 8-week, one-group session a week of 1.5-h mindful parenting course, while their children followed a parallel mindfulness course for themselves (in a separate group also eight sessions of 1.5 h). The majority (79%) of parents participating suffered from a mental disorder themselves: posttraumatic stress disorder, depression, ADHD, and autistic spectrum disorder. Parents were explained that their participation was needed for three reasons: (1) generalization of skills (homework monitoring, sharing of practice experiences, and role modeling), (2) to help bring calm in their families, as children with externalizing disorders enhance parenting and family stress, and (3) parents may have similar attention or impulsivity problems because of genetic similarities, and they might find the skills useful for their own life. Note that parents were told that their participation in the mindful parenting course was necessary for the adolescent to be enrolled in the child mindfulness group. Significant and substantial improvements of the combined mindful parenting and child mindfulness training were found on adolescents' personal goals (child and parent report), externalizing and internalizing symptoms (child and parent report), child self-control (parent report), attention (child performance and child report), and child social behavior (parent report). Effect sizes of change ranged from medium to very large. Moreover, parents reported large improvement on their own goals concerning their parenting and the parent-child relationship. Despite these promising results in a referred clinical group, it remains unclear whether these positive effects result from the adolescent mindfulness training, the mindful parenting training, or the combination of both.
Next, we piloted mindful parenting in a group of ten parents only (n=8 mothers of whom three were divorced, and one parent couple) of children of mixed ages (5-14 years) with mixed psychopathology: AD(H)D, ODD, PDD, anxiety disorders, and V-code parent-child problem (Bögels et al., in progress) . Children were not involved in the course. Taking into account the heterogeneity of the group, the mindful parenting program was primarily focused on parenting in general and not on parenting a child with particular difficulties. The program consisted of an 8-week one-session a week, 3-h group meeting, and required serious homework commitment of at least 1 h of meditation practice a day. Each session consisted of about 2 h of regular MBCT/MBSR training (body scan, sitting with the breath, breathing space, seeing and hearing meditation, mindful walking, and yoga). Roughly 1 h of each session focused on (1) understanding the role of parental reactivity ("the low road", Siegel and Hartzell 2004) and its relatedness to stress and fatigue, own upbringing patterns, personal or relational difficulties (e.g., lack of perceived partner support), child mental health problems (e.g., behavior problems), and historically grown parent-child interaction patterns, (2) taking care of yourself as a parent, (3) non-judgmental attention for the child, (4) acceptance of the child and its difficulties, and (5) rupture and repair in the context of parenting. Roughly two third of the homework focused on regular MBSR/MBCT formal and informal meditation practice, and one third concerned homework practice bringing mindfulness into parenting. All parents except one completed the program, and session and homework compliance was excellent.
All parents except one completed a series of questionnaires before and after the program, measuring parental stress, parental rearing style, marital satisfaction, and coparenting. Results indicate that the program strongly reduced parental rejection of the child and had positive effects on autonomy encouraging parental rearing style, on reducing parental overcontrol, on increasing affection and togetherness in co-parenting and decreasing disagreements in co-parenting, on reducing parental stress, and on increasing marital satisfaction for those who were married. Results provide some preliminary support for two of the six proposed pathways of change by mindful parenting in a mental health care context: reducing parental stress and the assumed effect on parental reactivity and improving marital functioning and co-parenting. The design and small power of this pilot study prohibits further analysis of mediation of change mechanisms, but one direction of research would be to investigate whether reduction of parental stress is the mechanism through which parental reactivity towards the child is reduced. In addition, as meditation directly affects attention processes such as disengaging from negative stimuli (Ortner et al. 2007) , the reduced parental rejection of the child might be a direct consequence of mindfulness practice. Furthermore, the reduced parental rejection is consistent with the finding that meditation improves executive attention (Jha et al. 2007 ). Vieten and Astin (2008) considered the negative effects that prenatal stress and low mood can have on the motherinfant attachment relationship and child development, in a small randomized control trial (n=31). With this in mind, they developed a mindfulness-based intervention program ("Mindful Motherhood") for to-be mothers, with the goal of improving mothers' mood and reducing stress in pregnancy. The program cultivated mindfulness of feelings, thoughts, and body, through breath awareness, body awareness meditation, and mindful hatha yoga. In addition, acceptance and observation of self were incorporated. The results showed that mothers-to-be who had participated in the mindfulness program had significantly lower state anxiety and better mood than waitlist controls. These differences did not hold in a 3-month follow-up, though, and there was no follow-up of whether the program had any effect on infant development. However, this was just a small-scale pilot study and certainly justifies further research to investigate the potential of the program. Similar studies on mothers-to-be with mental disorders still need to be conducted.
There is also preliminary work in the context of intergenerational transmission of disorder that targets the parent-infant relationship. We are in the final stages of a project that investigates how a specific child-oriented mindfulness intervention, aimed at mothers who suffer from postnatal depression or anxiety disorders, affects mother-child interaction (Stein et al., in progress) . The goal of the project was to investigate whether the presentoriented, purposeful attention that mindfulness cultivates would decrease the mothers' negative, preoccupied thinking, and therefore allow the mothers to redirect their attention to their children. Piloting demonstrated that because of the often hectic nature of life with young children, asking postnatal mothers to commit to the amount of time that a typical mindfulness course involves would be too much. Therefore, we developed a 5-min long meditation practice that we asked the mothers to do at home every day for 2 weeks before they visited us in our laboratories.
The participants were randomized to either the mindfulness or the control intervention. The laboratory visit started by the mothers playing with their child, so as to obtain a baseline measure of their interaction. Next, we primed the mother to become preoccupied (by asking them to think about their worries) and then gave them either a mindfulness or a control intervention. Both were 10 min long and were presented through headphones, while a researcher played with the child to keep him/her occupied. Afterwards, the mother and child were asked to play together again, so that we could compare the mother-child interaction after the intervention. The control intervention just asked the mothers to think about their own thoughts. The mindfulness intervention started with a short breathing meditation, which was familiar from the home practice. The rest of the intervention was a mindful meditation focussing on the child, whom the mother could see while listening. The recording asked the mother to pay attention to the texture of the child's hair, the color of their clothes, and so on, as if they saw the child for the very first time. Participants' selfreports have indicated that, on the whole, they found the intervention pleasant, and many have stated that it has been helpful. The results of the effect of the intervention on mother-child interaction are still pending and will allow us to evaluate the effect of the intervention on a more objective measure.
Also, mindful parenting has been described in the context of prevention of psychopathology in early childhood by the enhancement of mentalizing (Fonagy 1998) . Reynolds (2003) described a parent-infant group approach to enhance reflective capacity in parents. Parents develop an active observational stance, through the accumulated practice of directing quieted, patient, curious, alive attention to both infant and self and through learning to respect and follow the child's lead in contact-seeking and exploration. The parent's activity of simply slowing down enough to notice serves an empathic function. Thus, the infant's capacity to see, feel, venture into, experience, and eventually think about the textural, dimensional properties of their world (hard-soft, close-far, fast-slow) is brought to the foreground of the parent's mind for reflection. The parents, together with four to six infants that are grouped developmentally, with no more than 4 months' difference in age, make an 8-week commitment after which they may continue for as long as they find the experience useful. The average length of stay was 6 months. Results have been described in case vignettes, demonstrating parents' increased tolerance for insecurity (process 1: stress), as well as their ability to wait (process 3: executive functioning). No quantitative results were provided.
Finally, in the context of adolescent drug prevention, Duncan et al. (2009) added mindful parenting to a behavior intervention called Strengthening Families Program, for parents of early adolescents. Five core aspects of mindful parenting were added: (1) listening with full attention, (2) maintaining emotional awareness of oneself and one's child during parenting interactions, (3) practicing non-judgmental openness and receptivity when children share their thoughts and feelings, (4) regulating one's own automatic reactivity to child behaviors, and (5) adopting compassion to oneself as a parent and toward the struggles one's child faces. Five normal community families (four couples, one single mother) of five sixth-grade girls (average age, 11.5 years) participated in a 2-h program for 7 weeks. Qualitative evaluation took place in the form of a focus group. Parents reported greater awareness of how their moods affect how they react and less reactivity towards their children (process 1).
To conclude, several mindful parenting programs have been developed in the mental health or prevention context, either as a stand-alone treatment or in combination with behavior interventions. Most programs focused on parents of children with mental disorders, some on parents with mental disorders, and some on at-risk parents. There is preliminary evidence that mindful parenting programs reduce parental stress and resulting parental reactivity (process 1), reduce aspects of child mental disorder (process 2), and improve marital functioning and co-parenting (process 6). Research, however, is limited to evaluation of pilot studies without control groups other than waitlist control.
Discussion
Mindfulness is an increasingly widely used intervention for different psychological and physiological problems and illnesses. In recent years, there has also been some mindfulness work that has specifically targeted parents. Quite a number of studies suggest that attention is one of the cognitive mechanisms that is affected by mindfulness and that potentially plays a role in the different processes addressed by mindfulness for parents in clinical settings: (1) reducing parental stress; (2) reducing parental preoccupation resulting from parental and/or child psychopathology; (3) improving parental executive functioning in impulsive parents; (4) breaking the cycle of repeating dysfunctional own upbringing schemes and habits; (5) increasing selfnourishing attention; and (6) improving marital functioning and co-parenting.
The results of the studies targeting primarily parents and their parenting skills are, in principle, hopeful, particularly those that demonstrated changes in child symptomatic behavior, especially since mindful parenting does not specifically target problematic child behavior. However, it is important to keep in mind that the children of the parents in the studies had different diagnoses, varied in age, and neither study had a control group. In general, on the basis of the current small-scale studies, it is difficult to point out what the observed effects were due to. Therefore, it would be very important to conduct larger-scale, controlled studies that would have power to detect effects of treatment as well as address mediation mechanisms.
In future, it would be important to systematically investigate the effectiveness of mindfulness programs for different participant groups (with respect to child problems as well as parental problems) as well as testing specific hypotheses about the six mechanisms through which the program might work in clinical settings. This is crucial if we are to achieve a more comprehensive understanding of how and when to apply mindful parenting for parenting issues. This would enable us to make more precise predictions as to which target groups of parents and their children might benefit from mindful parenting and how to best tailor them to suit participants' needs.
Mindfulness may not be the most appropriate approach to all disorders, and although the currently available experiments strongly suggest that attention is implicated, this is still a very vague principle to apply when deciding on treatment approaches. Furthermore, since mindfulness does need to be adapted to suit busy parents' schedules, it would be waste of resources to use mindful parenting with groups that are unlikely to benefit from the treatment or with groups that benefit strongly from existing parent training programs. One example of a group of parents that might particularly benefit from mindful parenting is parents of children with externalizing disorders such as ADHD, who themselves suffer from attention and/or impulsivity problems. These parents are found not to benefit (enough) from behavior parent training programs.
Next steps in mindful parenting research thus include designing studies with larger participant numbers and control groups, and eventually running randomized controlled trials, for example, comparing mindful parenting to behavioral parent training. It is also necessary to investigate whether interventions affect the specific cognitive skills and aspects of behavior that mindfulness would be expected to target, such as different attentional skills. The hypothesis could be tested whether mindful parenting works primarily through changing attentional processes in parents, whereas behavioral parent training works primarily through changing parental behaviors. Also, it would be interesting to examine whether adding mindful parenting to behavioral parent training enhances the effect of the latter and what would be the best order of interventions: starting with mindful parenting, followed by behavioral parent training, starting with behavioral parent training, followed by mindful parenting, or combining both approaches in one parenting program. Finally, it is important to investigate whether the application of mindfulness to parenting is at all needed to achieve the kind of effects that mindful parenting appears to have or that the standard 8-week MBCT or MBSR program in mental health settings has similar effects on parents.
These are just a few questions that are pertinent at this point in time, when interest in mindfulness for parenting issues and children's psychological problems is increasing and we have some, but not enough, evidence that mindfulness might be an effective approach for these groups. The challenge now is to work out in more detail where the benefits lie and how to best tailor mindfulnessbased parent programs so that they suit this specific participant group both in the practical and theoretical terms.
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